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Melting points of tin and lead under pressures up to 34,000 kg/cmz. Dokl.
AN SSSR 91 no. 5:1083-108% Ag '53 (MLRA 6:3)

1. Akademiya nauk SSSR (for Kapitsa). (Tin) (Lead) (Melting points)
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mmm. A.N., akadewik; TOPCHIYRV, A.V., akademik; IOFFE, A.7., akademik;
nle, P.L., akadenmik; JAVRENT'TEV, M.A., akademik; SKOBREL'TSYN, D.V.,
VN T0K, V.A., akadenik

Albert Binstein; obituary. Vest. AN S88R 25 mo,.5:167-68 My 'S5,
(Binstein, Albert, 1879-1955) (MIRA 8:7)
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AID P - 2839
Subject t USSR/Eleotricity
Card 1/1 Pub. 27 -~ 28/30
Authors ¢ Academicians A. N. Nesmeyanov, A. V. Topchiyev,
A. P, Ioffe, P. L, t M. A. Lavrent'yev,
D. V. Skobelm"%‘% . A. Fok
Title : Albert Einstein (3.14.1879-4.18.1955) (Current
events)
Periodical : Elektrichestvo, 6, 85-86, Je 1955
Abstract : On the occasion of the death of Albert Einstein,
the undersignes academicians present a short homage
to commemorate his scientific activities.
Institution : None
Submitted : No date
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USSB/Physics - Ball lightning

‘Card 1/2
Aathors
‘_ Title

' lbatract

Pub, 22 - i3/51

Kapitsa, P, I., Academician
o )

The nature of ball 1ightning

Dok, AN SSSR 101/2, 245-248, Mar 11, 1955

A new theory concerning the nature of ball lightning is presented. The

existence of short electromagnetic waves, the formation of clouds of ionized

gases in the air during the common lightning phenomenon are comvidered, by

the new theory, as necessary conditions for ball lightning. However, for oy
the ball-lightning phenomenon to take place, the ionized gaseous ¢loud . }\
should be in the state of resonance with the short wave electromagnetic

?

(radl. ,_x%}c' i/SS :6/ /?4:/4;&4':,& St

[-oscillations because the oloud, according to the uheory, derives £ty
- energy from short-wave slectromagnatic.cscillation by ahsorbing §t. This

{ van be accomplished effectively (up to glowing state only if the cioud :
, 18 4n the astate of rasonance, Seven refsrencest 3 English, 2 Gorman and |

.2 USSR (1923-1952), - - - e ERENRREES

e e o p— s
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Card 1/1 Pub. 124 - 9/39

Authorg ) Kapitsa, P. L., Academician

Title ¢ The 250-th Sirthda_y of Benjamin Franklin

" Pariodical Vest. AN S35R 26/2, 63-75, Peb 1956

Abatr ’ .
a0l t  Excorpts aro presented from the introductory speech by the prasident of /

the Academy of Scionces, USSR, A
’ » Academician A, N. Nesmeyanov p:e :
at the special session honoring the 250~th birthday ofyBenjazitns;ginmgdiu

The scientific activities and cont
the author of this repcre. ontributions of B, Franklin were read by .

Institution i

esvee

Submitted
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iSMEYANOV, A.N.; TOPCHITRV, A.V.; KURCHATOY, I,V,; SKDBFT.ITSTN, D, o

LFI%5A P.A; 10778, A.7.; VINOGRADOY, AP, ;KRKNBURG, 1.6,: T1KHONOY
WETYIMRVY oA, ; rRANK, 1., VEKSIER, V,I,; KORNEYCHUK, A,Ye.:

FOPOVA, ¥.V.; LEBAINVA, $.A.; VASILAVSKAYA, V,I.; PETROVSKIY, 1.G.. g
ALEXSANIROV, A,D,; ARPSIMOVICH, L.A.; MESHCHERYANOY, M., —

Irene Joliet-Curie:; ebituary. V $.AN S :
(Jeliet-Curie, Irane, 1897-{956;. S 26 “.b.?j-?;(am:i ;?g;
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KAPITSA, P.L., akademik

A ]

Let us set our stake on youth, Tekh.mol, 26 no

02:2-3 58,
(S1beria--Research) (MImA 11:2)
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KAPITSA P, L., akademik

v

nization of research, Mir naukd no.5:14-17 159
»

(hlo‘lreh) (Science ana state) (MIRA 12:9)
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' 80V/57-29- 10- P

AUTHORS ; Kﬁpifsa. P L., rokn, v, ALy vayashuern, L, AL

i g ST RERIARAINY
TITLE: Static Poundary Problemy g vdeliow Cylinder of Finite Length
PERIODICAL: Thura | tckhux-.-m-skoy Ficlki, 1949, vo) <4, Nr 10, pp 1177-
i (Usii)

ABSTRACT: The prpe conslders the clectrortatic polential of an ordinary

layer or chargey distributed at g Certuln surface density over
4 hollow cylinder of finite Yengih,  Sueh a cylinder may be a
Plece of a round tubing. The pariuoLe of the study is to develop
8 general method of solution or fitegney c¢quations for electrostatic
problems giving the relationship between the surface density and
its potentia) in conducting crinders of finite length. Such
problems frequently occur in mathematical physics, there being
no general method for their solution, When the length of hollow
em is practically equiv-
alent to a case of solig Cylindrical conductors, The paper ig of °
a highly mathematical nature. A hollow ¢ylinder is represented in
. Card 1/3 cylindrical coordinates, and a Laplacian tquation for the potenzial
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' Statie Boundary Problems for & Hollow

Cylinder of 75324
Finite Length

50V/57-29-10-1/19

written, It is stated that thig equation may be reduced to ) '
an infinite number of lincar equations, if the known function }

Vs (2) may be resolved withip -L<z-L (L being one half of
the length or the cyl

of functions, The eq

short cylindepg (narrow riags) when L/n-;\l, where a repreg.ony:
the vadlus op the cylinder. Each of the infinite numbe, oo

Lineup cquations 15 the Summation of Anq Uq products, whej.. {
Uq TG ULk wn focificients ang Aﬂ y tepresents the sycton

fently !

cocticion | pop very long cylinders the System coeffici.gt.;
A e op L/a. Tvo methods are discussed fop
Mo o0 L g Sy coefficients, The First metiod «op-
pltics rulively shoprt ¢ylinders whepe 0<:L/a\\l. Heve i
A o e represented ug 4 summation of g converees, i L
T ruunLiunu, and ut valug; L/u~' } an CXp L
SO 0 e, oefficienyg miy be had by using Lhee jeo g ..
. f-isag oy, ‘ceond method discusses cagey whers: L/a Yooveg

Wy, e lformat{on [Rer h], Bessel ang Gummy {un.:: SN

Card 2/3 e g,

Meyer funet tong (Ref 2], A is vepreson:

DA e

- 00520430003-4"
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Static Boundary Problems for a Hollow Cylinder of 75324
Finite Length = S0V/57-29-10-1/13

matrix form the solution of which results In a fourtheordey
linear differential cquation which can be applied te cases wherao
L/a> 1 as well as to thoge where L/e <.1. ‘e shape of this
fourth-order equation is suitable for the solution on nigh-
Speed computing machines of electrostatic problems of the Lype
discussed. There are 6 references, 1 Soviet, 3 U.S., 1 Swedisi,
1 non-Soviet.

ASUOCIATION: Institute for Physical Problems, Academy or Szlences, USSR, Mace
(Institut fizicheskiknh problem, AN SSSR)

SUBMITTED: March 4, 1959

i
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| S0V/57-29-10-2/18
AUTHORS ; Kapitsa, p, L., Fok, v, A., Vaynshteyn, 1. A,

TITLE: Symmetrical Electrical Oscillations of an Ideally Conducting Hollow
Cylinder of Finite Length

PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1959, Vol 29, Nr 10, pp 1188-.1205
~ (ussn) ‘

ABSTRACT: The subject mattep Of the paper 1g the proolem of electromagnetic
oscillations of ap ideally conducting cylinder. It is a problenm
with which radio engineering is concerned when antenna vibrators
are designed, Thig study, however, ig limited to the case when
current density on the surface of the cylinder ig uniform and hag
8 longitudinal component only, but it applies to very thin as well
88 to larger-size 80lid conductora, Oscillationg that take place
in such cages are called symmetrical electrical oscillations. The
study is of g highly mathematica) nature, Busically, it operates -
with two functions: Potential Vv, which is known, ang current dersity
U, which is unknown, The reasoning startg with an integral equa-

Card 1/4 tion of the potential written within ‘boundary conditions of the

CIA-RDP86-00513R000520430003-4"
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* Symmetrical Electrical Oscillations of an Ideally 75325
Conducting Holloy Cylinder of Finite Length SOV/57-29-10-2/18

surface of the cylinder so as to eatisfy the Sommerrelq radiation
Principle. After the application of Bessel, Macdorxald, and Harkel
functions to the solution of this equation, ang using the Neumann
multiplier and Legendre polynomial, 4 relationship in the form
of an integral equation is obtained between the v and the U fun:ztions.
This latter equation is thep transformed into an infinite system of
linear equationg relating V and U, In order to accomplish this an
approximate expression {g developed for the potentia}l function v
resolved in a Fourier seried, The approximate expression ig good
for conditions when o/l &1 and kac/21, <1, where L 1g one
half of the cylinder length, a is jitg radius, and k = 2M /A A
being the wavelength, The current density function U may also
be resolved in a Fourier series for any even or odd function,
It is stated that when the function v is nelther evep nor odd
it may always be represented as a sup of the even ang odd functions,
for each of which a corresponding U function, even ang odd, must
be found. The sum of the latter will give the sought-for current

‘ on the surface of the cylinder. The coefficients of the members of
these equations, resolved in series, form infinite matrices, These

Card 2/# are resolved into the gum of the dingonal matrix and the general

20430003-4"
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* Symmetrical Electrical Oscillations of an Ideally 75325
Conducting Hollow Cylinder of Finite Length SOV/57-29-10-2/18

one; expressions are then given for their computation, and it ig
shown that a solution may be obtained without the necessity of

iterative method. Prior to using this method, however, the
undetermined constants of the equations must first be found, for
the calculation of which formulas are developed. The developed
theory 1s compared with the theory of thin anterna vibrators,

A distinction is made between short vibrators, with k << g, and
long vibrators, with k >\ ¢ (here, g = JT /2L; the other ymbols
have already been defined), The fact that electrostatic charges
Accumulate at the ends of the vibrators causes the error in shors
vibrators to be greater than in thelong ones. In either case
current distribution along the axis of the vibrator is similar
to that in an open-circuit homogeneous'transmission line. Con-
ditions are glven for the system of equations to have full reg-

applied to the solution of electrostatic problems, The difference
Card 3/4 between this method and the one Proposed in Ref 2 is that in the

_4"
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Symmetrical Electrical Oscillations of an Ideally 15325
Conducting Hollow Cylinder of Finite Length SOV/57-29-10-2/18

latter the density of the electric charge on the surface of a
hollow cylinder was represented by a series each member of

which showed absence of a requirement for a charge at the ends

of the cylinder, while in the presently proposed method the poor
convergence of the series signifies that charges are being concen-
trated at the cylinder ends., The ends of the cylinder have effect
only in case of short cylinders (L/a ‘T 1). When long cylinders
are being considered (L/aj§>1), the proposed method may well be
used. For large values of KL this method is cumbersome. In such
& case, if the antenna vibrator is thin (ka <1), the method given
in Ref 6 18 the more preferable. The method discussed in this
paper is suitable for the solution on high-speed computing machines
of the type of problems discussed. There are 6 references, & Soviet,
1 U.s., 1 Swedish,

ASSOCIATION: Institute for Physical Problems » Academy of Sciences, USSR, Moccow
(Institut fizicheskikh problem, AN SSSR)

.

SUBMI'TTED : March L, 1959
Card L/}
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KAPITSA, P,L., akadenik ‘
. SR A

Future of sofonce, lir nawed - no.3/413-9 160,
(iizw 14:10)

8eionce and eivilizati
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AUTHORS: Kapitea, P. L. and Danilov, I. B.
TITLE: Expansion engine for the liquefaction of helium

PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 4, 1961, 486-494

TEXT: The authors describe the new expansion engine which has been
developed at the Institut fizicheskikh problem (Institute for Physical
Problems). This engine was used for the construction of two types of
aggregates: one with a yield of 5 l/seo operating with previous cooling
by liquid nitrogen and the second with a yield of 14 to 18 1/sec with
cascade-type operation and two helium expansion engineg which required

no other coolanta, The design principles of the expansion engine are
similar to those which have been suggested already earlier (p. Kapitsa,
Proc. Roy. Soc., A147, 189, 1934; P, L. Kapitsa, UFN, XVI, 2, 145, 1936).
The expansion oylinder and the priston operate at low temperatures. Fig. |
shows the total view of the engine. The most important parts of this
engine are the oylinder and the piston. Because of the "gas lubrication”
cylinder and piston must maintain their exact cylindrical form also at

Card 1/ve\

BN

XY BT [T o M S B S T

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000520430003-4"



REAS 8

"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000520430003-4

21547
8/057/61/031/004/013/018
Expansion engine for the ... B125/B202
very low temperatures. This construction, however, is very sensitive to :l
impurities. In the recent constructions, the piston is coated with

plastic material and the cylinder is chromium-plated. In the first
expansion engine the expansion process was reduced with respect to the
irverse motion, i.e., the piston was "shot out". Because of its irregular
operation this mechanism was replaced by a cam gear. Owing to the use

of plastic material the duration of expansion can no longer be reduced.
The gas is distributed in the expansion engine by special valves. 1In
practice, the operation of the engine is regulated according to the
indicator diagram. Fig. 3 shows three such indicator diagrams. In thre
helium liquefaction machines described the purity of the gas is of
decisive importance. Table 1 gives some characteristic data on the
expansion engine with a power of 5-6 1 per hr with previous nitrogen
cooling. Fig. 4 shows the principle of design of the liquefaction
machir2. The pure gaseous helium passes from the gas holder 1 into tte
priston compressor 2 and is compressed until a pressure of about 25 atn

is attained. It then passes from the compressor into the liquefaction
aggregate 3. In the first section of the heat exchanger it is cooled by
a helium countercurrent and by gaseous nitrogen. 1In the second section of

Card 2/
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the heat exchanger the helium is then cooled to 27°K. At this tempersture
65% of compressed helium are introduced into the expansion engine and
cooled to 129K, The remaining part of liquid helium is then cooled in the
third and fourth section of the heat exchanger. It is expanded in the
throttle valve and partly liquefied, and finally collected in a Dewar
vessel 4. Fig. 5 shows the design of this liquefaction machine, and

Table 2 contains its most important parameters. Such apparatus are now
being industrially produced. Besides this liquefaction machine, the
authors also developed a cooling device with two expansion engines
connected in oascade. The following designers are mentioned: Yu., Yu.
Lur'ye, K. I. Skorlupin, V. Ye. Keylin, mechanic A. M, Gonecharov, S. A,
Mrysh, V, A. Gdovskiy, A. V. Melekhin and F. N. Boyev, S. A. Yakovlev, who
are in charge of instrument maintenance. There are 6 figures, 2 tables,
and 8 references: 3 Soviet-blog and 5 non-Soviet-bloc. The most recent

reference to English-language publications reads as follows: P, Fortesoue,
W. B. Hall, Journ. Brit. Kuolear Energy Conf., 2, 2, 83, 1957.

Card 3/48
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Expansion engine for the coe B125/B202
ASSOCIATION: . Institut fizicheskikh problem im, S. I. Vavilova Moskva
" (Institute for Physical Problems imeni S, I. Vavilov,
Moscow) -

SUBMITTED; August 20, 1960

Legend to Fig. 1; Prinoiple of design of the expansion engine:

1 - eylinder, 2 --Pleton, 3 - rod, 4 - inlet valve, 5 - filter,

6 - inlet receiver , 7 - outlet valve, 8 - outlet receiver, 9 - ocompensatars,
10 - stuffing box of the inlet valve, 11 - stuffing box of the outlet

valve, 12 - orosshead piston, 13 - condensation cups (uplotnitel'nyye -
manzhety), 14.- orankshaft, 15 and 16 - cam for the supply of the outlet
valve and the inlet valve, 17 - generator for the indicator, 18 - tensometer
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| {PHASE I BOOK EXPLOITATION - Sov/6ags '

‘Kapitsd, Petr.neonidévioh, Academician

~ Elektronika bol'shikh mébhc’hnostey (High-Power Electronics) 'Moacow,:
Izd-vo AN S8SR, 1962, 194 p, Errata slip inserted. 5000 copies
printed. - T o |
o - . .
Sponsoring Agency: Akademiya nauk SSSR., Institut fizicheskikh
problem, :Fizicheakgya;laboratoriba. '

Bds,: L, A, Vaynshteyn and @.- @, Gus'kov; Tech Ed.: A, P. Qusava,

-~ ~—-PURPOSE: -This —'boolr-ir’mt'eﬁdéd"r()‘i"é‘xi‘gineequ;and scientista-engaged . [REE
= - - -—-in the field "otfoleotron_q.lca;"flt' may aldo be used as a extbook e
’ » for advanced studants-and aspirents speolalizing in ultrahigh-
trequendy electronioes, o ' : o

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000520430003-4"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP867-07(7)E:_|'.%R000520430003-4

aE T - eEWTRANIGARL WL FEE e

i
e

. High-Power Electrontes . . . sovfEess

COVERAGE: This collection is the firat of a geries scheduled for
publication and based on projects which have been carried out-in
the laboratory of. P, L. Kapitsa, Academician, and devoted to the
development of highepower electronics, especially in the field of
.high-power, high-fréquency electron oscillations and their conver-

~ Blon into other forms of power. .The golution of these problems )
will offer new possibilities for the effactive utilization of those )
oscillations Ain power engineering and would.qpen new.prosgects for
.lectrical engingering. The book includes the monograph "High-

. Power Electronica®™ the artiols "Fundawental oseillations of
cavity resonators with grid parti ion," both written by P, L, .
Kapitsa, in which ¢ _theoretical foundations of high-power, super- B
high frequency magnetirons are disoussed. Some results of experie I
ments and the theory of electromagnetic oscillations in resonators &

-ars analyzsd. The initial poition of the woric was conductaed by the
authd™ 1n .close ,cooperation with 8. T.-Filimonov and S, P, Kapitsa, B&
and with the assistance of V., A.. Fok. The author thanks L, A, '
Vaynshteyn for hia‘coopcratiop,‘_rhpro is no bibliography.
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KAPITSA, P.L., edakemik

Future of science.  Mauka 1 shign® 29 no,3118-23, 96-97 » 9

(Science) (HIRA 1517)
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s/ééjZ§2/052/004/o{1/o17

B139/B102
/3120
AUTHORS: - Kapitsa, P. L., and Danilov, I. B.
TITLE: Cascade expansion condenser for helium without additional

coolants

PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 4, 1962, 457-460

TEXT: A description is given of the laboratory system -1 (6-1) with two
cascade-connected pressure reducers. The condenser capacity is 18 1/h

(with a 2 CA-30 (2 SA-30) "Borets" compressor for 250 mj/hr); starting

period of the system, about 2 hrs; power consumnption for producing one

liter of liquid helium, 2.2 kwehr; gas temperature behind the pressure V4/
reducer of the second stage, 11-12°K, and behind that of the first stage,

65°K. Helium gas is compressed to 20-25 ata and divided into three .
streams in the condenser: 35% is conveyed to the pressure reducer of

the first stage with 125-1309K, 35% is conveyed to the pressure reducer

of the second stage with 28%K, and 30% is allowed to expand in the last
section of the heat-exchanger and filled into a container which is

Card 1/2

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000520430003-4"



CIA-RDP86-00513R000520430003-4

A Sk L3 {2 L A B s 1 AEKE SHRE

"APPROVED FOR RELEASE: 06/13/2000 B

-

s/os7/62/052/oo4/o11/o17
Cascade expansion condenser Tor ces B139/B102

insulated by a vacuum double casing. The hydraulic resistance of the
heat exchanger is 0.07 atm for the reflux, The helium condenser was
designed .and built with the assistance of the designers Yu. Yu. Lur'ye
and K. I. Skorlupin, as well as the mechanies A. vV, Molekhin,

F. N. Boyev, V. A. Gdovskiy, A. M. Goncherov, and S. 4. Yakovlev.
There are 4 figures.

ASSOCIATION: 1Institut fizicheskikh problem AKX SSSR, Moscow
(Institute of Physical Problems 4S USSR, Moscow)

SUBYITTED: July 14, 1961
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KAFITSA, P,L., akademik

Fower electronics. Nauka i shim' 30 no,3:8-12 M 163,
(MIRA 16:5)

(Electronics) (Electric engineering)
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KAFITSA; Petr loon’dovicn, akajemik

High-power elestroalcs, Prircda 53 n0,2121-30 t4y

“is 0

(MIRA 27050
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KAPITSA, P.L., akademik; FILIMONOV, S.I., KAPITSA, S.P.

Thsory of electronic processes

continuous power output,
7-35 ‘64,

1. Otvetsvennyy redaktor zhurnala
moshchenostey" (for P,L. Kapitsa),
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Elektron. bolsh. moshch. no.3:

"Elektronika bol'shikh

(MIRA 17:9)
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- Taoisa, P (Academician): Filimonov, ° . l., fapirtea, §. P
= ——— ———— e : [
TITLE: Theory of eiectront 3 4
= onlc processes In a c.w, ragnetron-type oscl'lator
~ 3588 Flzicheskaya 'eboretor’ va. El'u.t -, g ; | B AL TeT
35 '
Doy Tane . .
53¢ oscillator ; < i
3 tor theory, contlnuous wave o4ac fator, magnetron osci:lator,
-nigotron !

ABSTRACT: The paper presents the theory and description of high-power contlryuouse
nméve aggnetron-type osciilators, one-rogw and twoe-row nigotrons, operating at deci-
meter wavelengths (about 15 and 20 em). This Is a continvation of the theory of
3 .. 0s<iilator of the magnatron-type, the planctron, published In “Elaktronika

> sni <t mochohnostal' No. 1, 1962, The 4IFF. i tal ta o can oal - I e
fTne maqratron type are Creo- e a + s ' "““w"
‘ . ' SR
“uil-es can be overcome in a two-i mw o jotrur and, 'o a rcertain
A T 2 nne-row nigotron., Thelr anodes and rathodes wared - 3 oy'lindric
dve A nerindic qtegcrtra MIoLe o - . - o
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L OIU7/=606 E ,WA ) I e ,
ACC NR: ATS027182 = . :BOURCE CODE: UR/3055/65/000/004/0007/0052 “] . RN
Sy, 'y o N o /£ J/ .
Kapttse, . L. (Aoadomictan) o B |
ORG: None _ S ‘ /?4 .
TITLE: Converters of H waves into E waves " »
SOURCE: AN 8SSR. Fizlcheskaya laboratoriya. Elektronika bol'shikh moshchnostey, no, 4, | JHE
1965, 7-52 i -
TOPIC TAGS: helical waveguide, waveguide element, waveguide Propagatton, - -

wave conversion 2/, y Y, 58

' | ABSTRACT: In the course of experimental utilization of high-intensity wave generators it

. | became necessary to convert H waves completely into E,; waves, leading to the need for de-|
;| signing effective wave convertef, The author attempts to éolve the problem, which was posed

. | as follows: an H wave propagating in a waveguide had to be converted in such a way aa to have
" | only an E wave after conversion in the waveguide. This problem was then reduced to rota-

- | ting the vector of the electric and the magnetic field at every point of the transverse cross scc-
tion of the waveguide in the same direction at a 90° angle. The author first examines the con-
version and the reflection of waves by gratings and formulates a general theory of ponversion
based on the equivalent scheme. It is then shown how a system incorporating three eratings

rotates the plane of polarization of & pline vave by~ 90°, using- unrestricted pae vaes propaged _ B
ting along the z axis from left to righg.m'rhe thr:ey gratfngs in the waveguide are presented ina "

Card 1/4
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ACC NR: AT65027162
diagram (see Fig, 1),

T

Y
booni

. -

: R“““G“ns o :Cor.werte'r'r- ' .ﬁéétrlétln' .
' El‘ﬂt[ﬂg ’ ~grating- grating , .

28

e
N meaah v et - b et it o - 4 Ly e e
——— L a}

.

Fig. 1.. Converter-system with three gratings :
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ACC NRi ATG6037163 T ’ - i D
.The design of a helical "spider" convefter is proposed; it completely converts an H
mua

T S
; .

Fig. 2. The spider converter

a - Longitudinal cross section;

c -)gra.ting 2, epider (cross section’
B-B). . R :

\

S T
CLopttels L

. wave into l;'--'
an E?} wave (in cylindrical waveguides). The design of the "spider" convarter is dPtcuused ond
ated (see Fig. 2). It I8 concluded that according to the theoretical and the experimental | K

b - grating 1 (cross section A-A); . _
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data obtatned, the three-gratin
corresponding E wave. Moat.of the

vave,

The author &

ag:

-—— -

, SYB CODE: (d/ BUBM:DATE: 16Augbl/ ORIG REF:
Coe -'. .'.“..- e ..-,4‘ 1 )

w

xpresses his gratifude to

]

ethod makes possible the conversion of any H wave In‘o the | - I

attentlon was devoted to converting the Hyy wave foto the
, .EO% wave, a matter of practical interest to the author, It is also
wave

possible to convert the

1nto"£h€”n€l L._A. Vay '
discussing the. theory and to 8. I, Filimonov for assistance in de eloping thga 3i
of the converter. Orig. art. h Hhires

rithe Hyy | -GS

sht * .

Iﬁ[@gy B .
g

¢f .

e
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T e o v Y P
L 7949-66  E#r(1)/E4A(h) '

ACC NR: AT5027153 SOURCE CODE: un/3oss/65/000/oob/0053/C§'?
|AUTECR: Kapitsa, P. L. (Academician); Prozomva; L. A.

24|
RS

SOURSE:*AH 858R. Fizicheék&yd iaboiai:Oriya. Elektronika bol'shikh moshchnostey,
no. s 1935’ 53-35

ORG: nonex

TITLE: Experimental study of ,g‘vave» converter

TOPIC TAGS: helical waveguide, waveguide fransmission, waveguide element, shectronie

ABSTRACT: The authors attempted to solve two problems during the experimental invesntid
gation of a spiral transformer of Hyy and Eyy waves described on p. T on the present:
work: a) to determine, within the prescrived frequency range, the ccefficients ¢f re- .
Tlection and wave transmission of the wave converter; these values must be known for
the efficient application of the converter. b) To improve the performance character-
isties of the converter. The theory of the three-grating spiral converier presented
in the reference cited shows that, although it is possible to construct a converter
for the prescribed frequency whi~h wéuld ba completely matched snd would have total
wave transmission, the theory provides only approximate expressions for the dimensions
of the various elements. Measurements performed showed that the converter built ac-
cording to the approximate specifications would assure wave tra.n'amission. up to 97--96%,

Card 1/3 .
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L 7949-66 :
ACC NR: ATS502T153 ) / |

Corrections have to be introduced into the calculated dimensions of the elements in
order to improve the transmission capscity. These corrections are obtained by an ex-
perimental method described in the present article. An experimental setup by means
of which the measurements were performed is shown in a diagram (see Fig. 1). The

~ b
£ W
H
~J - . /
’ > . .
. Ca
y 4
: : . oo e ___._.}..
g h
' ; Y, ' \
0 ,‘ ‘ ‘
: ] - . , ¢ :
g ; =) . -
. ._i e e e e e —— e e - e ,_,_‘._.L_H-' V. .t'_,__ " '_’__ ; -vs-..., N DU S —— e e ,‘
Fig. 1. Experimental setup for measuring the parameters of the spider-like converter

Tind

et

1 and 2 - Pistons; 3 - transformer; 4 - loop; 5, 6, and 7 - probes.
Cord 2/3 . '
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art. has: 6 figures and 22 formulas.

ACC NR: AT5027153

authors also determined experizentally the transmission capacities of the gratings, * -
as well as the performance capabilities of the entire system, These messurementsn vere
conducted by conventional methods; the experimental results agree sufficiently vell
with the theoretical data but are not given in the article. In the performance of thi
work, the authors received a great deal of ‘assistance from laborstory technicisnn V

S. Zakirov and K. 1. Rassokhin, to vhom the authors express their gratitude. mf&a]

SUB CODE: 09/ BUBM DATE: 210ctéh/ ORIG REP: 003/ ATD PRESS: f/ 1947

. i - . . o
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_éﬁ%%%ﬁ%rjmmuAuunm LIP(c)
27163 SOURCE CODE: UR/ 3055ﬂ55/ooo/oo4/om6/0211

AUTHOR ¢ Kapitsa, pf L. (Acade-icnn) G/
s s s . G+/

ORG s none -

TITLE: Absolute measurement of r-i’ field in resonator %

SOURCE: AN SSSR. FMizicheskaya laburatoriya. Elektronika bol!shikh moshchnostey, no. 4,
1965, 206-211

! TOPIC TAOS: cavity resonater, electromagnetic field, electric field, mag netie field

qm 21,94 S5
ABSTRAGT: A new metih~i of absolu v nleaf r sagnetic [4s]
suggested in which a light-weight corﬂucting aphere suspendod ¥y
is deflected by tts field, see fig. A hollow Al or Ag sphere (ra.dius a=0. 5 -1 cm,
mass 1--2 g) suspended by a quartz fiber is deflected through about 1 mm by an
electromagnetic finld (mode Rys in the figure) of about 10 oe (or %000 v/ca).
An accuracy of 2--3 18 olainoa for the laboratory hookup used, and higher accuracy
18 believed attainable, As the measuring sphere quickly neats up, it is recommended
that the reading be takea within 1 min. Orig. art. has: 1 figure and 12 formulas.

s
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ARTSIMOVICH, L.A., akademik; KELDYSH, M.V., akademik; KLPITSA,-PeL., akademik;
VUL, B,M.; VERESHCHAGIN, L.F.; PISTOL'KORS, A.A.; SHCHUKIN, A.N.,
akademik; SKOBEL'TSYN, D.V., akademik; ALEKSANDROYV, A.P., akademik;
AMBARTSUMYAN, V,A., akademik; ZEL'DOVICH, Ya.B.; SEMENOV, N.N.,
akademik; KOTEL'NIKOV, V.A., akedomik; LIFSHITS, I.M.; VEKSIER, V.I.,
akademik; GINZBURG, V,L.; MILLIONSHCHIKOV, M.D., akademik

Some problems in the development of modern physics; discussion of
the work of the Department of General and Applied Physics. Vest,
AN SSSR 35 no.2:3-46 F '65. (MIRA 18:3)

1. Chleny-korresnondenty AN SSSR (for Vul, Vereshchagin, Pistol'kors,
Lifshite, Ginzburg).
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VVEDENSKIY, B.A., glav. red.; VUL, B.M., glav, red.; SHIEYNMAN,
f.Ya., zam, glav, red.; BALDIN, A.M., red.; VONSOVSKIY,
S.V., red.; GALANIN, M.D., red.; ZEi.OV, D.V,, red.;
ISHLINSKIY, A.Yu., red.; KAPITSA, P,L., red.; KAPTSOV,
N.A., red.; KOZODAYEV, M.S., Ted.; LEVICH, V.G., red.;
LOYTSYANSKIY, L.G., red.; LUK'YANOV, S.Yu., red.;
MALYSHEV, V.I., red.,; MIGULIN, V.V., red.; REBINDE.,
P.A,, red.; SYRKIN, Ya.K,, red.; TARG, S.M., red.;
TYABLIKOV, S.V., red.; FEYNBERG, Ye.L., red.; KHAYKIN,
S.E., red.; SHUBNIKOV, A.V., red,

[Encyclopedic physics dictionary] Fizicheskii entsiklope-
dicheskii slovar'. Moskva, Sovetskaia Entsiklopediia.
Vol./. 1965. 592 p. (MIRA 18:1)
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KAPITSA, Petr. Leonidovich, akaderik; FAYNBOYM, I.B., red.

(A 1ifetime for science; Lomonosov, Franklin, Rutherford,
Langevin] Zhizn' dlia nauki; Lomonosov, Franklin, Rezer-

ford, Lanzheven. Moskva, Izd-vo "Znanie," 1965, 61 p.

(Novoe v zhieni, nauke, tekmnike, IX Soriias Fizika, Ma-
tematika, Astronomiia, no.l) (MIRA 18:2)
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KAPITSA, S.P., ond KALASHNIKOV, A. G.
e T =T

"Mognetic Susceptibility of Rocks Under Elestic Stresses," Dokl. AS USSR
86, No. 3, pp 521-23, 1952.
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Card 1/1 Pub. Lk 10/19
Author : Kapitsa, 8. P.

IS G g o L TPt TS,
Title : Apparatus for calculating the Poisson integral and certain of its

application
oV

Periodical :

Izv. AN B88SR, Ser. geofi ,NJul-Aug 55, 369-376

Abstract . 'The author describes an apparatus, whose use is no more complex
than a regular planimeter, that effectively solves the first
boundary-value problem in the potential theory for the half-plane.
He notes that utilization of this integrator simplifies consid-
erably the problems connected with the calculation of two-dimensional
potential fields, its use being especially fruitful in the processing
of results of aeromagnetic plotting, since the apparatus effectively
converts the data of plotting from small heights to greater heights.

Institution

Geophysics Institute, Academy of Sciences USSR

Submitted : May 21, 195k
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ﬁssn/muc. of the Barth ~ General Problems, O-1
Abst Journal: Referat Zhur - Pizika, Fo 12, 1956, 3R
Authors Kapitsa, 8, P,
Institution: None

T4tles Magnetic Properties of Volcanic Rocks During Mechanical Stresses

Original
Periodical: Izv. AN 5SSR, ser. geofiz., 1955, No 6, 489-50k

Abstract: Descriptien of a procedure for investigating the megneto-elastic
effect of weakly-magnetic volcanic mountaip rocks in the region
of veak magnetic fields, using the induction method. A detailed

-- description is given for a compengation scheme for measuring the
susceptibility x and the reversal-of -magnetization losses of the
specimen. The accuracy of the relative messurements of the vari-
ations in X vas approximately 1%. The accurscy of detersining the
stresses in a specimen and the magnetic field intensity vas ap-
proxisately 3%. The accuracy of the absolute measurement of X
and of the losses vas approximately 3-10%. Sy :imens of basalt,
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Abst Journalg

Abstracts

‘Card 2/2

-
I > i 48 5% 5

USSR/Physics of the Rarth - General Problems, 0-1

Referat Zhur - Fizika, No 12, 1956, 3629

andesite, diabase, and other volcnéc rocks vith initial values
of x from 70 x 106 to 44,000 x 10-6 emu and of artificial speci-
mens made of magnetite and cement powders vere investigated.
Results of the investigation of the dependence of x on the me-
chanical stresses are given in the form of curves, which show
the considerable reduction in X of rocks upon compression. Two
types of variations of X are ahown. The fundamental changes are
due to the reversibl to-elastic effect, characterized by

a cooffigﬁ-t (+} lt'x’m. (or1s the locaa) » vhich equals 0.8-
3.3 x 10™* ca’/kg for all specimens studied. In eddition to the
reversible changes at lov stresses, there were also disclosed
irreversible changes im X, related with the relief of internal
siress by external omes. The measured values of losses during
the reversal of magnetization are given. It is shown that at
audio frequencies, in additiom to hysteresis losses, a sub-
stantial role is played also by the losses dus to after effects.
A nev method is propesed for measuring the stressed state of
mountain -rocks, based on the measursment of Z of rocks upon de-
formation. Bibliography, 12 titles.
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FD-3210
USSR/Physics, Magnetism, Measuring of
Card 1/1 Pub. 153-19/28

Author ¢ Kepitsa 8. P,

TR MO gl e

Title : Photoelectric Fluxmeter
Periodical : Zhur. Tekh. Fiz., 25, No 7, 1307-1315, 1955

Abstract : The linear theory of photoelectric flwmeter, consisting of a galvanometer
and an amplifier is described. The theory is based on frequency-character-
istic analysis of transient processes. Experimental checking of theoretical
computations resulted in improvement of the design. Better response of the
apparatus is possible and higher resistances may be applied in the circuit.
The same improvements may be applied to a seismograph. Indebted to Prof.

A. G. Knlashnikov. Three references, including two foreign.

Institution: -

Submitted : April 9, 1954
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USSR / Magnetism, General Problems
Abs Jour : Ref Zhur - Fizika, No L, 1957, No 947

Tnst | FRoEgTven

Inst “Rot given

Title ¢t Contemporary Problems in Magnetiam
Orig Pub 3 Priroda, 1956;1No 10, 51-56

rl

Abstract : Brief survey of the papers delivered at the All-Union Confe-
rence on Magnetism, held in Moscow in May 19%56.
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S0V/120-58-2-24/37

AUTHOR:_Kapitsa, 8. P :
TITLE: A Laboratory Electromzgnet (Laboratornyy elektromagnit)

PERIODI%AL: gribory i Tekhnika Eksperimenta, 1958, Nr 2, pp 97-99
USSR

ABSTRACT: An electromagnet 18 described which was designed for gen-
eral laboratory use and produces 30 kilogauss in a 10 mm gap
at a power of 5.6 kw, The design is a compromise between the
following requirements: small leskage, convenient disposition
of the windings, efficient cooling, accessibility of the work-
ing space, and the possibility of convenient change of ges-
metry with a simple and compact construction. A sectional
drawing through the magnet is shown in Pig.2 and its charac-
teristics in Fig.3. The limiting current which gives rise
+to a temperature increase of up to 50°C is 2Q amp which
corresponds to a current density of 2 amp/mm“, The magnet re-
quires 1.6 kw at 80 volts. The magnetic circuit is made from
steel plate (40 mm or 45 mm), the core and the pole pleces
from C-1 and Armco iron. The weight of the gagnet is 600 kg.
Without the winding it weighs 188 kg. 50-45° conical pole
pieces were found to be the most suitable for 4 = 58 mm (Fig.3).
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A Laborasory Electromagnet.

This is in conflict with the theoretical value of 54.° glven
by Bates in Ref,2. From the sloye of the nagnetisation
curves at small inductions it is concluded that the leakcge
is small., P. L. Kapitsa and I. N, Yamshchilov arc thanked

ror their interest and help, There are 3 figures and 2 English
references,

ASSOCIATION: Fizicheskaya laboratoriya AN SSSR (Physics
of the Academy of Sciences of the U3SR)

SUBMITTED: August 22, 1957.

. Laborztory

Card 2/2 1. Electromagnets-~Design 2. Laboratory equipment
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$/056/60/0°7/204/017/048
2o, 3¢ B004/B070
AUTHORS: Kapitsa, 8. P., Bykov, V. P., Melekhin, V. N.

TITLE: A High-current Microtron /7

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
Vol. 39, No. 4(10), pp. 997-1000

TEXT: In the present work, the authors give data so far available on a
new 5 -~ 15 Mev electron accelerator. A miecrotron with a pole piece
diameter of 700 mm and pole separation of 110 mm was constructed. The
gource of high-frequency oscillations is a pulsed magnetron in the 10-cm
range. The authors disouss the different typea of resonators used in
their experiments, Fig. 1 schematically shows the acceleration of
electrons emitted by a cathode of lanthanum boride heated to 1600°C. For
a field of 350 kv/om in the resonator, the emission current density
reached the value 200 a/omz. By means of another arrangement of the
cathode in the resonator (Fig. 2), a current of 5 ma with an energy of
13 Mev and a magnetic field of 1950 oerateds could be obtained. The

card 1/3
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8L399

A High-current Microtron 5/056/60/032/004/017/048
B0O04/B0O70

efficiency was about 10%, and the efficiency of electron capture about
5%. The authors further discuss the motion of electrons in a resonator
with a reotangular cross section. The new microtron can compete with
linear accelerators and betatrons in the region of 50 - 100 Mev. Since
the electron beam has a narrow spread of energy and momentum, the
microtron can serve as an injector for large accelerators., A detailed 4
description of the miorotron and caloulations will be provided shu.v 7.

A high-energy accelerator is being constructed. The auti.ors mention
papers of V._l. Vekpler (Ref. 1), and Ye, M. Moroz (Ref. 6). They thank
Academician P, L, Kapitsa for his interest in the work, L. A, Vaynshteyn
for discussions, G. P. Prudkovskiy for calculations on his trajectograph,
I. CG. Krutikova for calculations on a "Strela" computer, and S, Y.

references: 3 Soviet, 2 British, and 1 Canadian.

ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR
(Institute of Physical Problems cf the Acadeny of Sciences,

USSR)
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A High-current Microtron 8/056/60/01/004 /511 /c48
B004/BOTC

SUBMITTED: June 15, 1960,
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6.94//0 8,/056,/60,/039/005/028,/051
- B006/BOTT
A4.2400
AUTHOR: Kagitsgl S. E,
TITLE: Radietion From a Charge Moving in an Inhomogeneous Medium

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
Vol. 39, No. 5(11), pp. 1367-1370

TEXT: The present work deals with a theoretical investigation of the
intensity, polarization, and directivity of radiation emmitted from a
charge that moves uniformily in a medium with randomly distributed
inhomogeneities. The resulting incoherent radiation can be considered as €7<
a type of transition radiation from the inhomogeneities. This effect is
analogous to the light dispersion and can be thought of as a scattering
of the waves which accompany the particle. Contrary to the Cherenkov
effect the emission from inhomogeneities appears already at velocities
which are smaller than the phase velocity of light in a medium. In the
theoretical investigation of radiation the field produced by the motion
of the charge is represented as the sum of plane waves; the excitation

of the field is done by the distribution of the charge density and current

Card 1/4
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86911
Radiation From a Charge Moving in an $/056/60/039/005/028/051
Inhomogeneous Medium BO06/B077

density § = eS(r vt) and j-evS(? ¥t). The vector potential, the scalar
potential, and the field ?2 = —jﬁ’ﬁ‘f are given in Fourier representa-

tion (= -'3 k-wave vector, 3 velocity of the charge). The radiation from
the inhomogeneities of the medium is dealt with from the viewpoint of the
scattering theory. The radiation in the case of scalar scattering from
random inhomogeneities of the dielectric constant € is emitted from
volumes which are small with respect to the wave length. This corresponds
to the Rayleigh scattering by small particles or density fluctuations
assuming the scatterers emit dipole radiation. The total intensity in the

interval dw of the incoherent radiation is given by DIwzevw rfﬂl?d dv a4,
N being the number of scattering centers per unit volume, PL, the Fourier
component of the dipole moment of the scattering element having the

-3 - 2 2
polarizationd . As ?u = dE,, dI = BII?:J‘E,N [IED\ dV dw. The scattering
c

properties of the medium are well represented by the extinction coefficient

Card 2/4
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Rediation From a Charge Moving in an 5056/60/039/b05/oze/os1
Inhomogeneous Medium BO06/BOTT
4 4
8 = STw_ Ndz - g which has the dimensions of a length. An
3c4 61!'04

infinite plate of the thickness 1 (1 coincides with the x-axis) is con-
sidered; the formulas for the radiation J,; = de/ldw emitted by a unit

2
27le 8 2
length of the path of the moving charge, 8¢ given bys J _ = J——%(T—m )8
(71D 4 062‘_

I . 2m’s (1p pov’ 1), g v/c, pPek? + Ky Py is the upper limit
‘Oyz c 225/2 wz(“-“z) ] p. s P = y zv Pm PP

of integration with respect to dp. The vehavior of the integrals if }_p2< 1,
that is, below the Cherenkov threshold is studied. wa converges, but mez

shows a logarithmic divergence at the upper limit, that is at small
intervals. For the total spectral energy density emitted by a charge (per
unit length of path) the following expression is obtained: J

2
W 2
- 2 1n —®— - ¢po°). The ratio of the intensities which are
5.7
3/ - e b

emitted parallel and transverse to -\sr is given by %‘i—
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86911
Radiation From A4 Oharge Moving in an 8/056/60/039/005/028/051
Inhomogeneous Medium B006/B0O77

_An [‘-)n/u%-eﬁ 1-172
1n[w fali-¢p2 ]-%+'
] 1n[b"/uV1,;i2_l.1/2
2

1 -€
radiation and the Cherenkov radiation, given as the ratio of the quantum
numbers, is found to be n/ncn',gd /N3 )= 2me/wVg). The author thanks

L. D. Landau and L. A. Vaynshteyn for disousasions. There is 1 Soviet
reference.

and that of the polarizations by E?—
L

P W, = pn/v, the intensity ratio between this

ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR (Institute
of Problems of Physics of the Academy of Sciences USSR)

SUBMITTED: June 15, 1960
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27888
8/030/61,/000/010/004/011
;I‘B‘oao BA102/B104
AUTHOR: Kapitsa, S. P., Candidate of Physics and Mathematics

TITLE: A new effective fast-neutron source
3
PERIODICAL: Akademiya nauk SSSRH. Veltnik,‘no. 10, 1961, 65 - 69

TEXT: 7The oyoclic microwave acaelerator, the microtron of the Institut
fizicheskikh problem im. S, I. Vavilova (Institute of Physical Problems
imeni S, I. Vevilov) designed by S, P, Kapitsa, V. P, Bykov, and V. N,
Melekhin (Zh. eksperim. i teor. fiz., 1960, .39, str. 997; 1961, t. 41,
84r.368), belongs to the largest accelerators of this type and was the
first in the Soviet Union. It operates at a wavelength of 10 cm, the
magnetic field is 1070 oersteds. The electromagnet, the poles of which
conatitute the walls of the veouunm chamber, weighs 1.5 tons. The
microtron produces a pulsed beam of fast electrons (pulse duration

2 - 2.2psec), in which the individual electron clusters have a length of
5 - 7 mm; the pulse duty factor is 1000. Singce in this type of
accelerator electrons moving at almost light veloocity are accelerated,
i. e., by about the rest energy (511 kev) for each: oirouletion, the main \{
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27888
8/030/61/000/010/004/011
A new effective fast~-neutron source B102/B104

difficulty of designing a microtron lies in developing an exact resonator
with an output of several hundreds of kilowatts. It became evident that

in order to reach higher amperages, the injection conditions would have
to be improved, for which reason a new resonator type for the microtron

was developed at the Institute of Physical Problems, It is of cylindrical
shape (80 mm diameter, 20 mm height) and is excited over a waveguide with
EO10 osoillations, the electric field being oriented in the direction of

the resonator axis. It consists;of copper and is water-cooled. In its
gide wall there is the electron emitter, a lanthanum boride thermionic

gathode (100 a/om?). The field in the resonator reaches 400 - 500 kv/em
and 18 traversed twelve times by the electrons, whereby they reach an
energy of seven Mev at 25 ma, The.eleotron orbits were calculated with high
accuracy by the electromechaniocal trajectorograph developed at the

Institute of Physiocal Problems by G, P, Prudkovskiy, an analog computer,

and the digital computer "Strela". Experimental investigations of the
electron clusters were conduoted by V, P, Bykov. The fast-electron

scanning could be carried out with a time resolution of 5-10’12 sec, The

=3
S
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5/030/61/000/010/004/011
A new effective fast-neutron source B102/8104

density of relativistic electrons in a cluster was of the order of

magnitude of 108 cm". The efficiency of the microtron (ratio beam power hd
to shf power) was 12 - 154. Estimations showed that a maximum of 50 - 100

Mev and currents of about 1 a may be reached with such a microtron. The

Institute is planning & new design for 30 Mev., V. I. Veksler (Dokl., AN

SSSR, 4. 1914, t. 43, str. 346; t. 44, str. 393) is mentioned. There are
2 Soviet references.
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